Most cancer-related deaths are caused, not by the primary tumor itself, but by subsequent metastases. While metastasis has been the subject of intense research for over a century, the molecular mechanisms governing the progression from a primary tumor cell to an invasive, malignant cell remain ill-defined. What is clear is that metastasis proceeds via a series of interrelated steps, each of which can be rate-limiting. These steps include: invasion; entry into systemic circulation ('intravasation'); movement from the circulatory system into a new host tissue ('extravasation'); and proliferation and growth of the secondary tumor [6]. EMTs are a key event in the invasion step.
invasive carcinomas, several studies have focused on identifying and characterizing transcriptional repressors of E-cadherin expression in epithelial tumor cells. Strikingly, the most prominent factors to arise from these studies, including the related factors Slug and Snail, and the δ δEF1 protein SIP1 [7] [8] [9] [10] , are best known for their roles in early embryogenesis, particularly during gastrulation and neural crest development [11, 12] .
A recent report from Weinberg's laboratory [13] has added yet another developmental regulator to the list of genes with a role in tumor progression. The authors found that Twist -a basic-helix-loop-helix (bHLH) protein known to be essential for proper gastrulation, mesoderm formation and neural crest migrationcan also mediate EMTs during tumor progression.
Yang et al. [13] took advantage of four isogenic tumor cell lines derived earlier from a single spontaneously arising mammary tumor in a wild-type BALB/c mouse [14] . These cell lines display discrete differences in metastatic potential corresponding to sequential steps in the metastatic pathway. The authors injected cells from these lines into mouse mammary fat pads and allowed them to develop into primary tumors. Microarray analysis was used to identify genes that are differentially expressed in tumors established from each of the cell lines. This analysis identified a number of genes previously implicated in metastasis. In the data set correlating gene expression with invasiveness and/or intravasation, Twist stood out as one of the most strongly upregulated genes. Given its established roles in embryonic morphogenesis [15, 16] , Twist was an especially attractive candidate for further investigation.
Additional studies were performed using the most fully metastatic of the cell lines, 4T1, to determine when Twist is required during metastatic progression [13] . Yang et al. [13] found that inhibition of Twist expression -using small interfering (si)RNAs -is sufficient to greatly diminish the metastatic potential of the 4T1 cell line, without affecting its proliferative capacity. Furthermore, the number of 4T1 cells detected in the bloodstream was significantly reduced following Twist inhibition. This suggested that Twist is required either upstream of intravasation or for survival during anchorage-independent growth in the blood. The latter possibility was ruled out by showing that loss of Twist does not affect the ability of these cells to form colonies in soft agar.
The most likely role for Twist during metastatic progression appears to be in the acquisition of invasive properties. Yang et al. [13] showed that forced Twist expression is sufficient to induce phenotypic and molecular hallmarks of an EMT in MDCK cells and in immortalized human mammary epithelial cells. Moreover, endogenous Twist expression was found to correlate with metastatic potential in a panel of human epithelial tumor cell lines. To what extent is Twist's ability to mediate an EMT dependent upon the other developmental regulatory proteins implicated in this process? This is an important question, as during mesoderm formation in Drosophila, Twist plays a direct role in activating Snail expression [15] . Twist also has Snail-independent functions in Drosophila, however, as the Twist mutant phenotype can only be partially rescued by Snail. Moreover, Twist appears to function downstream, or independent of, Snail and Slug during neural crest development in vertebrates [11, 16] . What then is the relationship between Twist and Snail during tumor metastasis? Yang et al. While much of the aforementioned work was performed using animal models or in cell culture, a recent report has correlated Snail up-regulation with invasive ductal carcinomas of the breast [17] . In the new study [13] , by contrast, the only statistically significant correlation reported was between Twist expression and a less prevalent form of breast cancer, invasive lobular carcinoma. These findings are consistent with a previous report [18] [20] . Given these ties, future studies on neural crest development, and on the formation and development of epithelial tumors, should continue to enhance and extend our understanding of both processes.
